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,QWHUQDWLRQDO&RQIHUHQFHRQ)XWXUH&RPSXWHU6XSSRUWHG(GXFDWLRQ
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
$EVWUDFW
7KLVSDSHUSUHVHQWV WKHGHYHORSPHQWRIDQHQJDJLQJPHWKRG IRU OHDUQLQJQXPEHUVYLDDKLJKO\ LQWHUDFWLYHHGXWDLQPHQW
FKLOGUHQVWRU\ERRNEDVHGRQDXJPHQWHGUHDOLW\ WHFKQRORJ\DQGDQROGIRONORUHVWRU\$XJPHQWHG5HDOLW\$5UHIHUV WR
WKHPHUJLQJRIV\QWKHWLFVHQVRU\LQIRUPDWLRQLQWRDXVHU¶VSHUFHSWLRQRIDUHDOHQYLURQPHQW$5HQKDQFHVWKHYLHZRIWKH
UHDOZRUOGE\DXJPHQWLQJWKHUHDOHQYLURQPHQWZLWKYLUWXDOREMHFWVWRSURYLGHDGGLWLRQDOLQIRUPDWLRQWRWKHXVHUV,QWKH
FXUUHQWFRQWH[WRIDQ$5VWRU\ERRN WKHYLHZRI WKHSK\VLFDOERRNRU WKHUHDOZRUOG LVHQKDQFHGXVLQJYLUWXDOREMHFWV
'PRGHOVDQLPDWLRQVWH[WDQGVRXQGVYLHZHGRYHUDFRPSXWHUGLVSOD\GHYLFH7KLVSDSHUGHVFULEHWKHGHYHORSPHQWRI
DQ LQWHUDFWLYHJUDSKLFDOXVHU LQWHUIDFH*8,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,QWURGXFWLRQ
(DUO\ OLWHUDF\ HGXFDWLRQ LV LPSRUWDQW IRU FKLOGUHQ DV LW HVWDEOLVKHV WKH IRXQGDWLRQ RI UHDGLQJ DQGZULWLQJ
VNLOOVZKLFKLVHVVHQWLDOIRUIXWXUHHGXFDWLRQ)XUWKHUPRUHLWFDQKHOSLQGHYHORSPHQWRIFKLOGUHQ¶VHPRWLRQ
WKLQNLQJDQGODQJXDJH&KHZDQG,VKDN/LWHUDWXUHSURJUDP,QSUHVFKRROLVPDLQO\DLPHGWRFUHDWHWKH
SRVLWLYHDWWLWXGH WRZDUGV OLWHUDWXUH &KHZDQG ,VKDN6HYHUDO VWXG\VKRZHG WKDW WKHDWWLWXGHRI VWXG\
WRZDUGVOLWHUDWXUHLPSDFWRQWKHOLIHORQJVRXUFHVRIHPRWLRQDODQGFRJQLWLYHHQULFKPHQW)XUWKHUPRUHWKHROG
IRON VWRULHV WHQG WRGLVDSSHDUDPRQJFKLOGUHQRI WKHQHZHUJHQHUDWLRQ ,QFOXGLQJ WKHROG IRONDVD OLWHUDWXUH
OHVVRQIRUSUHVFKRROLVRQHZD\WRUHYLYHWKHWUDGLWLRQDOVWRU\WHOOLQJ(QFRXUDJLQJO\ WKHVWXG\E\&KHZDQG
,VKDNUHYHDOHGWKDW0DOD\IRONFDQEHLPPHUVHGLQWRSUHVFKRROWHDFKLQJDQGOHDUQLQJ&KHZDQG,VKDN
7UDGLWLRQDOVWRU\WHOOLQJVXVHSK\VLFDOERRNVZKLFKDOORZPDQ\LQWHUDFWLRQVDQGVHQVRU\IHHGEDFNVEHWZHHQ
UHDGHUDQG WKHERRNVXFKDV VSHHFK WKURXJK WKHQDUUDWLRQYLVLRQ WKURXJKSLFWXUHVDQG WRXFKLQJ WKURXJK WKH
WXUQLQJDQGSRLQWLQJDWWKHSDJHV=KRXHWDO+RZHYHUUHDGLQJERRNFDQEHDPRQRWRQRXVDFWLYLW\DV
DFWLRQV DUH XVXDOO\ GHVFULSWLYH EDVHG DQG LOOXVWUDWHG WKURXJK VWDWLF JUDSKLFV7KH HOHFWURQLF ERRN HERRN
ZKLFKZDVLQWURGXFHGODWHUSURYLGHVYDULRXVW\SHVRIPHGLDVXSSRUWHGDQGOLYHO\FKDUDFWHUVWKURXJKDQLPDWLRQ
0DQ\UHVHDUFKHVVKRZHGWKDWZLWKWKHXVHRIHERRNFDQJUDEWKHXVHUV¶DWWHQWLRQDQGWKHXVHUVFDQEHPRUH
PRWLYDWHG%XWWKHXVHULQWHUDFWLRQLVOLPLWHGWRWKHXVHRIPRXVHDQGNH\ERDUGWRFRQWUROWKHERRN=KRXHW
DO
$XJPHQWHG5HDOLW\$5LVDSURPLVLQJWHFKQRORJ\ZKHUHE\WKHYLUWXDOLQIRUPDWLRQFDQEHYLHZHGDVFR
H[LVWLQJZLWKWKHUHDOHQYLURQPHQW7KHVHXQLTXHIHDWXUHVFRXOGEHXVHGWRHQKDQFHDSK\VLFDOVWRU\ERRNE\
DXJPHQWLQJWKHERRNSDJHVZLWKWKHJUDSKLFVDQLPDWLRQVDQGDXGLR,QWHJUDWLQJ$5FRQFHSWLQWRDSK\VLFDO
ERRNZLOOFRQYHUWVDVWDWLFVWRU\UHDGLQJH[SHULHQFHLQWRDG\QDPLFIXQDQGLQWHUHVWLQJUHDGLQJH[SHULHQFHIRU
WKHFKLOGUHQ%HVLGHVUHDGLQJ$5DOORZVXVHUWRLQWHUDFWZLWKWKHSK\VLFDOERRNWKURXJKWKHXVHRIPDUNHUV
WKXV LQWURGXFLQJ D QHZ OHDUQLQJ H[SHULHQFH WKDW LV PRWLYDWLQJ HQJDJLQJ DQG IXQ 0F.HQ]LH DQG 'DUQHOO

%DVHGRQDQREVHUYDWLRQDOVWXG\E\'QVHUDQG+RUQHFNHUWKH\IRXQGRXWWKDWWKHFKRLFHDQGQDWXUHRIWKH
VWRU\DIIHFWWKHHQJDJHPHQWRIWKHFKLOGUHQ'QVHUDQG+RUQHFNHU$VXUYH\GRQHE\&KHZDQG,VKDN
LQGLFDWHVWKDW³6DQJ.DQFLODQGWKH&URFRGLOHV´LVWKHPRVWSRSXODUDQGVXLWDEOH0DOD\IRONORUHIRUHDUO\
FKLOGKRRGHGXFDWLRQ7KHSRSXODULW\RI6DQJ.DQFLOPRXVHGHHULVLQGLFDWHGE\QXPHURXVWDOHVZKLFKSRUWUD\
WKH ZLVGRP RI 6DQJ.DQFLO LQ RYHUFRPLQJPXFK ELJJHU DQG ILHUFHU DQLPDOV &KHZ DQG ,VKDN 7KH
VWXG\DOVRVWDWHGWKDWWKH0DOD\VLDIRONVKRXOGEHPDGHLQWRD³ELJERRN´IRUHDUO\FKLOGKRRGHGXFDWLRQ&KHZ
DQG ,VKDN  )XUWKHUPRUH WKH VWXG\ DOVR LQGLFDWHV WKH SRWHQWLDO RI ,QIRUPDWLRQ DQG &RPPXQLFDWLRQ
7HFKQRORJ\,&7LQHQKDQFLQJDQGSURPRWLQJWKHWUDGLWLRQDOIRONORUHVWRULHV&KHZDQG,VKDN
(QJDJLQJVWXGHQWVLQWKHOHDUQLQJSURFHVVFDQWUDQVODWHLQWRJUHDWHUOHDUQLQJ%HHODQG5HVHDUFKHUV
KDYH VKRZQ WKDW DQ LQWHUDFWLYH OHDUQLQJ HQYLURQPHQW FDQ WXUQ SDVVLYH VWXGHQWV LQWR DFWLYH OHDUQHUV WKDW DUH
IXOO\ HQJDJHG 0RRUH HW DO  'XQIUHVQH HW DO  $V VXFK PDQ\ UHVHDUFKHUV KDYH H[SORUHG DQG
VKRZHG WKH XVHIXOQHVV RI YDULRXV WHFKQRORJLHV SDUWLFXODUO\ ,&7 LQ FUHDWLQJ DQ LQWHUDFWLYH LQWHUHVWLQJ DQG
HQJDJLQJOHDUQLQJHQYLURQPHQW%HHODQG0RQDKDQHWDO'DYLHV-RKQVRQHWDO,Q
WKLVSDSHUZHSUHVHQWWKHXVHRIDXJPHQWHGUHDOLW\WRGHYHORSDQHQJDJLQJPHWKRGIRUOHDUQLQJQXPEHUVYLDD
KLJKO\ LQWHUDFWLYH HGXWDLQPHQW FKLOGUHQ VWRU\ERRN $ SRSXODU0DOD\ IRONORUH FDOOHG ³6DQJ.DQFLO DQG WKH
&URFRGLOHV´ZDVVHOHFWHGDV WKHVWRU\ IRU WKHERRN7KLVSDSHU LVRUJDQL]HGDV IROORZV UHODWHGZRUNRQ$5
ERRNZLOOEHSUHVHQWHGLQVHFWLRQZKLOHWKHGHVLJQRILQWHUDFWLYHLQWHUIDFHRIWKHSURSRVHG$5ERRNZLOOEH
SUHVHQWHGLQVHFWLRQ6HFWLRQKLJKOLJKWVWKHUHVXOWVRIDQREVHUYDWLRQDOVWXG\RQWKHSURWRW\SH7KHSDSHU
FRQFOXGHVZLWKUHFRPPHQGDWLRQIRUIXWXUHZRUNLQVHFWLRQ
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5HODWHG:RUN
2QH RI WKH HDUOLHVW ZRUNV LQ WKLV DUHD LV LQWURGXFHG E\ %LOOLQJKXUVW HW DO NQRZQ DV D ³0DJLF%RRN´
%LOOLQJKXUVW HW DO  7KH 0DJLF%RRN DOORZV WKH VHDPOHVV WUDQVLWLRQ EHWZHHQ UHDOLW\ DQG YLUWXDOLW\
%LOOLQJKXUVWHWDO*UDVVHWHWDOD*UDVVHWHWDOE8VHUVFDQUHDGWKHERRNDVWKH\UHDGD
QRUPDOERRN+RZHYHUZKHQXVHUYLHZVWKHERRNWKURXJKKDQGKHOGGLVSOD\WKH\FDQYLHZWKHFRH[LVWLQJRI
'PRGHORYHUWKHUHDOERRN)XUWKHUPRUHXVHUFDQVZLWFKLQWRWKHLPPHUVLYHYLUWXDOZRUOGWRYLHZWKH'
PRUH FOHDUO\ 7KH LQYHQWLRQ RI 0DJLF%RRN LQVSLUHG PDQ\ RWKHU ZRUNV LQ GLIIHUHQW FRQWH[W VXFK DV
ELRFKHPLVWU\ 0HGLQD HW DO  VFLHQFH OHDUQLQJ IRU WKH GHDI VWXGHQWV 0RKG =DLQXGGLQ HW DO 
JHRPHWU\.DXIPDQQDQG6FKPDOVWLHJHWF+RZHYHUPRVWRI$5ERRNLVXVLQJWKHSK\VLFDOERRNDV
WKHFRQWDLQHURIWKHPDUNHUV*UDVVHWHWDOD7KHHIIHFWLYHRISLFWXUHVDQGWH[WDUHVWLOOODFNRIVWXG\
'QVHUDQG+RUQHFNHUFRQGXFWHGDQREVHUYDWLRQDOVWXG\RQUHDGLQJDQ$5ERRNRIFKLOGUHQDJH
7KH\H[SORUHWKHHIIHFWLYHQHVVRI$5ERRNDVDQLQVWUXFWLRQDOWRRO7KHUHVHDUFKIRXQGRXWWKDWFKLOGUHQFDQ
OHDUQTXLFNO\RQKRZWRLQWHUDFWZLWKWKHV\VWHP7KH'DQLPDWLRQDQGSK\VLFDOLQWHUDFWLRQFUHDWHDSOD\IXO
OHDUQLQJHQYLURQPHQW+RZHYHUVRPHWHFKQLFDOSUREOHPDOVRSUHVHQWHG'QVHUDQG+RUQHFNHU
,QWHUDFWLYH,QWHUIDFH'HVLJQ
,QGHYHORSLQJWKH$5VWRU\ERRNDSSOLFDWLRQWKHSURWRW\SHFRQFHSWFDQEHSUHVHQWHGDVVKRZQLQILJXUH

)LJ$XJPHQWHG5HDOLW\ERRNEDVHGDSSOLFDWLRQVHWXS
)LJXUH  H[SODLQV EULHIO\ KRZ $5ZRUNV )RXU PDLQ FRPSRQHQWV LQ RUGHU WR VHW XS$5 DSSOLFDWLRQ DUH
UHTXLUHG ZKLFK DUH FDPHUD WR FDSWXUH WKH UHDO HQYLURQPHQW DQG WUDFN WKH SRVLWLRQ FRPSXWHU DQG GLVSOD\
GHYLFHVWRGLVSOD\WKHDXJPHQWDWLRQ$5ERRNDQGPDUNHUVDVDSK\VLFDOLQWHUDFWLRQGHYLFHV0DUNHUUHIHUVWR
WKHEODFNDQGZKLWHVTXDUHSLFWXUH(DFK'FKDUDFWHUZDVDVVLJQHGWRHDFKPDUNHU
7KHUHDUHWKUHHPDLQGLVSOD\PHWKRGVIRU$5DSSOLFDWLRQZKLFKDUHXVLQJ+HDG0RXQWHG'LVSOD\+0'
+DQG+HOG'LVSOD\DQGWKURXJKWKHXVHRIVSDWLDOGLVSOD\VXFKDVPRQLWRUEDVHGGLVSOD\%LPEHUDQG5DVNDU
 %LOEHU DQG 5DVNDU  7KLV SURWRW\SH LV XVLQJ VSDWLDO GLVSOD\ WKURXJK PRQLWRU EDVHG EHFDXVH
GHVNWRSGLVSOD\DOORZVZLGHUDQJHRIGLVSOD\DQGLQWHUDFWLRQVSDFHDVFRPSDUHGWRRWKHUGLVSOD\PHWKRGV
&RPSDUHGWRWUDGLWLRQDOERRN$5%RRNQHHGVVRPHLQLWLDOVHWXSEHIRUHXVDJH7KXVWRUHGXFHWKHOHDUQLQJ
FXUYH IRUXVHUDVZHOO DV WR LQFUHDVH WKH LQWHUDFWLYLW\EHWZHHQXVHUDQGERRNZH IRFXVRXUGHVLJQVRQ WZR
PDLQSDUWVRIWKHERRN)LUVWLVWKHGHVLJQRISK\VLFDOERRNLWVHOIDQGVHFRQGO\LVWKHGHVLJQRIJUDSKLFDOXVHU
LQWHUIDFHWKDWLVWKHYLHZRIWKHERRNRQWKHPRQLWRU
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3K\VLFDO%RRN'HVLJQ
$VD VWXG\E\*UDVVHWHW DO WKH ULFKQHVVDQGDHVWKHWLFVRI WKHSLFWRULDO FRQWHQWRI WKHSK\VLFDOERRNDOVR
SOD\LQJDQ LPSRUWDQW UROHDV LW LV ILUVW LPSUHVVLRQ WRJUDE WKHXVHU¶VDWWHQWLRQ *UDVVHW HW DOD0RKG
=DLQXGGLQHWDO)XUWKHUPRUHLWFDQDOVREHXVHGWRLQWHJUDWHWKHPHDQLQJIXOWH[WDQGLQIRUPDWLRQLQWR
LW
7KHQDWXUDOLQWHUDFWLRQRIWKHXVHUWRSK\VLFDOERRNVKRXOGEHSUHVHQFHLQ$5ERRNDVLWDLPHGWRHQKDQFH
WKHWUDGLWLRQDOERRNQRW WRUHSODFHLWHQWLUHO\+HQFH WKHQRUPDOLQWHUDFWLRQVXFKDVSRLQWLQJ WXUQLQJRIWKH
SDJHFDQEHVXSSRUWHG:KLOHXVLQJ$5ERRNQHZW\SHRILQWHUDFWLRQFDQDOVREHHQKDQFHG7DQJLEOH8VHU
,QWHUIDFH78,XVHGWRGHVFULEHWKHLQWHUDFWLRQRIXVHUWRWKHV\VWHPE\XVLQJQDWXUDOPHDQRILQWHUDFWLRQVXFK
DVSLFNXSSRLQWLQJHWFRUE\XVLQJWKHSK\VLFDOREMHFW7RDGGYDOXHLQWROHDUQLQJWKHPDJLFZDQGKDVEHHQ
GHVLJQHG WRZRUN WRJHWKHUZLWK WKHERRN7KHPDJLFZDQG LVGHVLJQHG WREHHDV\ WRKROGDQG LQWHUDFW7KH
XVHU MXVWQHHGV WRXVHPDJLFZDQG WRSRLQWDW WKHPDUNHUVR WKDW WKHDQLPDWLRQDQG'PRGHORI UHVSHFWLYH
PDUNHUVZLOOVKRZ)LJXUHVKRZVWKHGHVLJQRIWKHERRNDQGPDJLFZDQG


)LJ'HVLJQRIWKHSK\VLFDO6DQJ.DQFLODQGWKH&URFRGLOHVERRN
,QWHUDFWLYH*UDSKLFDO8VHU,QWHUIDFH'HVLJQ
0RVW RI$5 DSSOLFDWLRQ RQ FRQFHUQ RQ WKH SK\VLFDO LQWHUDFWLRQ GHVLJQ OHVV RI WKHZRUN IRFXVHG RQ WKH
*UDSKLFDO8VHU,QWHUIDFH*8,ZKLFKLVHTXDOO\LPSRUWDQW/LNHPRVWRIRWKHUYLUWXDODQGHOHFWURQLFERRNWKH
PRXVHFDQEHXVHGWRFRQWURODQGQDYLJDWHWKHYLUWXDOREMHFWEHVLGHVXVLQJPDJLFZDQG)LJXUHVKRZVWKH
VDPSOHRIXVHULQWHUIDFHGHVLJQIRU6DQJ.DQFLOERRN










)LJ,QWHUDFWLYH*UDSKLFDO8VHU,QWHUIDFH
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7KHJUDSKLFDOXVHULQWHUIDFHFDQEHGLYLGHGLQWRPDLQDUHDVZKLFKDUHWKHGLVSOD\VSDFHPDLQEXWWRQDQG
WKHQDUUDWLRQVSDFHV7KHGLVSOD\VSDFHLVZKHUHWKHXVHUFDQYLHZWKH'PRGHODQGDQLPDWLRQRIWKHVWRU\
7KH PDLQ EXWWRQ LV XVHG WR FRQWURO WKH DSSOLFDWLRQ VXFK DV WR VWDUW TXLW DQG UHIUHVK WKH DSSOLFDWLRQ 7KH
QDUUDWLRQVSDFHSURYLGHVWKHVWRU\8VHUFDQXVHWKHEXWWRQWRQDYLJDWHWKHVWRU\DVZHOODVOLVWHQWRWKHVWRU\
7KLVLVDOVRDLPHGWRKHOSWKHVWXGHQWVLQOHDUQLQJRQKRZWRUHDG
8VHU)HHGEDFNV
8VHU IHHGEDFNV ZHUH LQIRUPDOO\ JDWKHUHG IURP YLVLWRUV GXULQJ DQ H[KLELWLRQ 9LVLWRUV ZKR WULHG WKH
DSSOLFDWLRQZHUH IURP GLIIHUHQW EDFNJURXQG DQG DJH UDQJH*HQHUDOO\ WKH WHFKQRORJ\ RI$5 VXUSULVHG WKH
XVHUV DQG JUDEV WKHLU DWWHQWLRQ ([FLWHG SDUHQWV DQG \RXQJ FKLOGUHQ ZHUH DPRQJ WKRVH ZKR WULHG WKH
DSSOLFDWLRQ2EVHUYDWLRQVRIWKHLUIDFLDOH[SUHVVLRQVDQGWKHLUUHDFWLRQVZKHQXVLQJERRNLQGLFDWHWKHSRWHQWLDO
RI$5 DV DQ HQWHUWDLQLQJ DQG HQJDJLQJ WRRO IRU OHDUQLQJ0RVW RI WKH SDUHQWV DVNHG DERXW WKH FRPPHUFLDO
YHUVLRQRIWKHDSSOLFDWLRQZKHWKHUWKHDSSOLFDWLRQLVDYDLODEOHDWWKHPRPHQWLQWKHPDUNHW7KHPDJLFZDQG
ZKLFKZDVXVHGWRLQLWLDWHYLUWXDOREMHFWVDQGDQLPDWLRQZDVDKLWDPRQJWKHFKLOGUHQVRPHXVHLWWRLQWHUDFW
ZLWKWKHYLUWXDOREMHFWVXFKDVKLWWLQJWKHYLUWXDOFURFRGLOH
%DVHG RQ WKH XVHU IHHGEDFN PRUH DQLPDWLRQ DQG HIIHFW DUH QHHGHG WR LPSURYH WKH LQWHUDFWLYLW\ WR WKH
V\VWHP2EVHUYDWLRQRIXVHUV¶LQWHUDFWLRQVKRZVWKDWWKHLQWHUDFWLYHSK\VLFDOERRNDQGPDUNHUVDUHXVHGPRUH
RIWHQDVFRPSDUHGWRWKHLQWHUDFWLYHJUDSKLFDOXVHULQWHUIDFH










)LJ8VHULQWHUDFWLQJZLWK6DQJ.DQFLODQGWKH&URFRGLOHVERRNGXULQJH[KLELWLRQ
&RQFOXVLRQDQG)XWXUH:RUN
7KH GHVLJQ RI SK\VLFDO ERRN DQG JUDSKLFDO XVHU LQWHUIDFH LV LPSRUWDQW WR LQFUHDVH WR JUDE WKH VWXGHQWV¶
DWWHQWLRQDVZHOODVLQFUHDVHXVHUV¶SDUWLFLSDWLRQRULQWHUDFWLRQ7KHGHVLJQRIDQHGXWDLQPHQWERRNKDVEHHQ
SUHVHQWHG7KH SURWRW\SHZDV GHYHORSHG E\ XVLQJ WKH HPHUJLQJ WHFKQRORJ\ RI$5 DQG EDVHG RQ WKHPRVW
SRSXODU 0DOD\VLDQ IRONORUH VWRU\ 6DQJ .DQFLO DQG WKH &URFRGLOHV &KLOGUHQ DUH QRW RQO\ FDQ HQMR\ WKH
IRONORUH WKH\ FDQ DOVR OHDUQ DERXW QXPEHUV WKURXJKRXW WKH VWRU\ 7KH IRUPDO XVHU HYDOXDWLRQ ZLOO EH
FRQGXFWHG EDVHG RQ WKH SURWRW\SH E\ XVLQJ WKH WDUJHW XVHUV ZKLFK DUH SUHVFKRRO FKLOGUHQ DQG SDUHQWV DV D
IXWXUHZRUN:LWKWKHXVHRI$5WHFKQRORJ\LWDLPVWKDWOHDUQLQJRQQXPEHUVDQGUHDGLQJIRONVWRU\ZLOOEH
PRUHLQWHUHVWLQJDFWLYLW\

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